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concrete of lower flexural strength than aggregates which are com-
posed wholly or in part of crushed fragments. He also found that
there is a fairly wrell-defined relation between certain mineralogical
characteristics of the coarse aggregate and the strength of concrete,
calcareous aggregates in general giving consistently higher flexural
and tensile strengths than siliceous aggregates.

These are rather sweeping statements, and later investigations
may show that some modifications are necessary. In the mean-
time, the good results obtained with limestone as the coarse aggregate
cannot be ignored.

Comparison of Aggregates. To gain some further inform-
ation 6 on local materials, the Minnesota Highway Department made
some transverse and compressive tests using the following five
distinct types of coarse aggregate:

1.  A smooth water-worn gravel largely composed of igneous

rocks.   All flat, elongated, and broken pieces were picked
out by hand.

2.  An ordinary commercial gravel containing crushed oversize.

3.  A crushed limestone.

4.  A crushed trap rock.

5.  A crushed sandstone.

Using the same volumetric proportions (i .'2:4) measured by
weight, and making cement, sand, grading, water (with allowance
for one-half hour's absorption), and curing the same for all speci-
mens, nine 6-in. by 12-in. compression cylinders and nine 6-in. by
6-in. by 3O-in. beams were made for each kind of coarse aggregate.
With the same water-cement ratio the slumps for the various aggre-
gates were as follows :

Slump
No.                                 Aggregate                                in Inches

1.    Smooth gravel       .                                       6f

2.    Commercial gravel
,3.   Limestone

4.   Trap

5.    Sandstone

4i

The results of compression and transverse tests are shown in
fig. 4. The slump test indicates that the smooth gravel could
be used with less water : this should result in higher unit strengths.
Tests of Flags. In 1938 tests were carried out by Mr. R. H.
Harry Stanger, Assoc.Mlnst.CE., on several flags made with
limestone as the aggregate. Four different gradings were used
(from two different parts of England) and both 2-in. and 2j-in.
flags were tested, so that there were eight sets of results. The trans-
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